Hippocampal synaptic loss in early Alzheimer's disease and mild cognitive impairment.
One of the major neuropathological findings in the brains of individuals with Alzheimer's disease (AD) is a loss of synaptic contacts in both the neocortex and hippocampus. Here we report, for the first time, an estimate of the total number of synapses in the outer molecular layer (OML) of the human dentate gyrus, in individuals with early Alzheimer's disease (eAD), mild cognitive impairment (MCI), or no cognitive impairment (NCI). An unbiased stereologic sampling scheme coupled with transmission electron microscopy to directly visualize synaptic contacts, was used to estimate the total number of synapses in short postmortem autopsy tissue. Individuals with eAD had significantly fewer synapses than the other two diagnostic groups. Seventy-five percent of the individuals with MCI had synaptic values that were lower than the NCI group mean. The number of synapses showed a significant correlation with the subject's Mini-Mental State score and with cognitive tests involving delayed recall. Synaptic loss showed no relationship to Braak stage or to apoE genotype. The volume of the OML was significantly reduced in eAD compared to the other two diagnositic groups that were not different from each other. These data suggest that a loss of afferents from the entorhinal cortex underlie the synapse loss seen in eAD. This study supports the concept that synapse loss is an early event in the disease process and suggests that MCI may be a transition stage between eAD and NCI with synaptic loss a structural correlate involved in cognitive decline.